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Cracking the Genome: Inside the Race to Unlock Human
DNA. By Kevin Davies. New York: The Free Press. Pp.
310. $25.00

When I was an undergraduate working at the National Research
Laboratories in Ottawa, I asked the local Nobelist, Gerhart
Herzberg (Nobel Prize for Chemistry, 1972), if he could rec-
ommend a good book on the Manhattan Project. He did not
work directly on the atomic bomb, but he knew many of the
key scientists in their postwar careers. He couldn’t recommend
a specific book, but he told me to read many books on the same
topic. He said the history of science was fraught with error, since
it was usually not recorded until a Nobel Prize was awarded.
By then, it was too late to get it right.

In his book Cracking the Genome, Kevin Davies doesn’t wait
that long and tells a version of biology’s superproject just as the
“draft” sequence of the human genome is being announced.
Davies, well known to the American Society of Human Genetics
as a founding editor of Nature Genetics, is qualified to write a
behind-the-scenes account of the Human Genome Project
(HGP). The book is not intended to be the definitive record of
the HGP but aims to capture the excitement and majesty of the
quest to crack the genetic code.

The story primarily focuses on HGP events of the last 3 years,
from the initiation of the DNA-sequencing phase of the publicly
funded effort, to the entry of Celera Genomics into the race.
There is little discussion of the important scientific events pre-
ceding the sequencing stage. The obvious main characters, Fran-
cis Collins and Craig Venter, are portrayed as modern-day
knights of good and not-so-good, respectively, tangled in a quest
for biology’s Holy Grail.

As in any good novel, character development is crucial. Venter
is portrayed as the hypercompetitive scientist that he seems to
be. Through his large-scale expressed-sequence tag sequencing,
establishment of The Institute for Genomic Research, and se-
quencing of bacterial and Drosophila genomes, his actions be-
come predictable. To know Venter, one only has to know Cel-
era’s corporate motto “Discovery can’t wait.” The development
of Collins’s character, however, does not give enough gritty detail
to foreshadow how he might deal with Celera’s direct assault
on the HGP. Self-billed as the “field marshal” of “Team Se-
quence,” Collins and the other HGP sequence leaders are es-
sentially thrown into a boxing ring wearing a blindfold. Celera
can see the public sequencing consortium’s strengths and weak-
nesses—and, most importantly, their data—but the public HGP
is ignorant of Celera’s actions. In his earlier, highly touted suc-
cesses in cloning disease genes, Collins often was only a collab-
orator on larger projects. How could he (or any academic, for
that matter) stand up and deal with aggressive competition from
what was soon to become a billion-dollar corporation?

Davies does not answer the nagging question of whether the
decision to complete a “draft” sequence of the human genome
was a pre-Celera action to get the public HGP moving or a
reaction to Venter throwing his gloves into the ring. Nor does
he delve into any details of what the initial level of support was
from the non-USA sequencing consortia members for such a
major deviation in sequencing strategy. They had almost com-
pleted the “finished” sequence of chromosomes 21 and 22. Con-
tinuation of a perhaps less altruistic approach of chromosome-
by-chromosome sequencing (even in a draft form) may have
limited Celera’s ability to claim victory over the genome, without
having to invest a lot more time and resources. We can hear
some frustration in Maynard Olson’s comment in Nature’s “Ge-
nome” issue: “each new round of press conferences announcing
the human genome has been sequenced saps the morale of those
who must come to work each day to do what they read in the
newspapers has already been done” (Nature 409:816–818). Ul-
timately, the completeness and accuracy of the different versions
of the human genome sequence will be tested over the next
decade by many types of experimentation. However, for this
book, more investigation into the politics behind these deci-
sions would have moved it from being a good read to an ex-
cellent one.

This work has one important strength. It is effective in show-
ing that each success of the HGP, from conceptualization
through to mapping and DNA sequencing, followed close be-
hind advances in technology and implementation of new strat-
egies, one building on the other. This large-scale, technology-
driven approach epitomizes how science will continue to be
conducted into the 21st century.

Many of us who are working in the field of genetics and on
the HGP may be too close to the topic to fully appreciate such
an exhilarating story. Can you imagine the headlines in 1944,
if a private corporation exploded a bomb that was created using
many of the secrets of the Manhattan effort? What if an upstart
aerospace company claimed to have the first moon rock in their
hands, as Apollo was orbiting? It’s just a great story, and, if
only for this reason, Cracking the Genome should be read. It
should also serve as a precursor for more books describing dif-
ferent versions of HGP events. Our community should read these
books and, whenever possible, assist the authors in writing them.
This will be the best way to ensure that the facts are accurate,
so, when our students come to ask us about the history of the
HGP, we can point them to the best sources.

STEPHEN W. SCHERER
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Archaeogenetics: DNA and the Population Prehistory of
Europe. Edited by Colin Renfrew and Katie Boyle.
Cambridge: McDonald Institute for Archaeological
Research, 2000. Pp. 342. $80.00 (hardcover).

The rapid advances in molecular genetics during the final dec-
ade of the past century have brought about a veritable explo-
sion in the number of publications on human population ge-
netics. As ever more information on the fine genetic structure
of nuclear DNA and mtDNA of different ethnic groups from
all over the world has accumulated, population geneticists have
used it to infer prehistoric demographic events and to corrob-
orate accounts from historical sources. In doing so, they have
had to reconcile their findings with those of past purveyors of
prehistoric information—archeologists, linguists, and paleo-
anthropologists. Some of the workers in these fields have gladly
welcomed the contributions of geneticists, whereas others have
shown the expected resistance to the new approaches and
paradigms. Perhaps the most enthusiastic champion of genetics
in archeology is the first of the two editors of this volume, the
distinguished archeologist Colin Renfrew. He considers the
field sufficiently advanced to have given it a new name, “ar-
chaeogenetics,” which he defines as the study of the past by
use of the techniques of molecular genetics.

A field so rapidly growing outruns any attempt at a sum-
mary, but the present volume furnishes an excellent snapshot
of the state of the new discipline in 1999, when a conference
entitled “Human Diversity in Europe and Beyond: Retrospect
and Prospect” was convened in Cambridge, England. It is ap-
propriate that Europe should be studied, since it is the con-
tinent whose human genetic population structure has been
most intensively sampled and researched. The book consists
of 41 separate contributions organized into six themes. It is
obviously impractical even to list, let alone discuss, each con-
tribution. Instead, I shall describe the general tenor of each
theme, singling out the occasional contribution for praise or
criticism. Part I is introductory. In it, the goals and approaches
of the field are outlined, and there is a concise tutorial in
molecular genetics and in the analysis of its data (intended for
archaeological newcomers to the field—not for regular readers
of the Journal), as well as a historical survey of the field.

In part II, six contributions treat the current archaeological
and climatic findings and paradigms for Europe, based on
other than genetic methods. I found this to be the most intel-
lectually challenging—but also the most stimulating—section
of the volume. All of the contributions in part II are linked by
a common theme: the biological, cultural, and environmental
processes involved in the peopling of Europe are far more
complex than is indicated by the simple models investigated
by the geneticists. Thus, in his contribution (chapter 7), Marek
Zvelebil points out that the process of neolithization is unlikely
to have been brought about by 100% population replacement
(the migrationist position) or, alternatively, to have been gen-
erated fully in situ (the indigenist position). It is more likely,
he states, that heterogeneity of the demographic processes will
engender some of each (the integrationist position). Although
some such response from the archaeological community can

be expected as a Luddite reaction to newcomers poaching in
their preserves, I cannot believe that this is the predominant
reason. Rather, it is a manifestation of a common tension,
found in many fields of science, between researchers who sim-
plify models so that they can carry out tests of sufficient power
to demonstrate the validity of their model while ignoring the
contributions of subsidiary factors, and others, who perceive
the complexity of the processes under study but who are unable
to demonstrate their model convincingly because adequate
tests for their complex hypotheses may not exist or their data
are inadequate to the task of testing them. The correct ap-
proach will vary with the problem being investigated and will
depend on the size distribution of the importance of the various
factors affecting the process. In an L-shaped distribution, such
as a decaying exponential function, the (over)simplification
approach will probably provide a good explanation of the
process, but this is not so in an approximately uniform or
gradually declining distribution of factor importances.

The six contributions in part III illustrate the types of data
that human population geneticists analyze and the different
analytical approaches that have been pursued, applied to data
sets ranging from global to continentwide but always with an
emphasis on Europe. We encounter mtDNA and Y chromo-
somes as well as autosomal nuclear variation of diverse types
to which are applied (1) mismatch distributions (Excoffier and
Schneider), (2) ordination (principal-components analysis and
nonmetric multidimensional scaling), (3) spatial autocorrela-
tion analysis (of gene and haplotype frequencies as well as of
DNA data, following the AIDA methods of Bertorelle and
Barbujani), and (4) phylogenetic analysis, including phylo-
geography. Parts IV and V are collections of regional studies
of prehistory, based on molecular genetics for western and
eastern Europe, respectively. Each part contains eight
contributions.

I am troubled by the lack of statistical-significance tests in
some of the contributions (e.g., chapters 8 and 9) and by in-
correct applications in some others. Geographically sampled
data such as the ones presented in this volume are almost
invariably spatially autocorrelated (Sokal and Oden 1978a,
1978b; Upton and Fingleton 1985). Typically, such data re-
spond liberally when subjected to conventional significance
tests; that is, they will indicate statistical significance much
more frequently, even when the null hypothesis is true. Tables
6.1 and 6.2 in chapter 6 are examples: here, the radiocarbon
dates are undoubtedly spatially autocorrelated, yet their cor-
relations with longitude and latitude are tested at conventional
significance levels instead of by the Clifford-Richardson-Hé-
mon test (Clifford et al. 1989). For the same reason, the sig-
nificance values of the x2 tests comparing frequencies of non-
metric cranial traits between Basque populations and other
European populations (table 21.1 in chapter 21), as well as
the significance values of the da tests of the genetic impact of
linguistic boundaries (table 40.1 in chapter 40), are question-
able. Contributors in several parts of this volume mention
synthetic maps for the representation of summaries of the var-
iation of multiple genetic information (prominently featured
in the book by Cavalli-Sforza et al. [1994]), with the impli-
cation that this is a reliable method to be emulated. Yet Sokal
et al. (1999a, 1999b) have demonstrated clearly that the in-
terpolation step in the preparation of synthetic maps intro-
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duces an added, frequently large component of spurious spatial
autocorrelation, which falsely enhances or distorts true trends
in such data. Furthermore, they showed that the spurious con-
tribution is often so large that even random data suggest the
presence of apparent but entirely artifactual geographic trends.
These properties make trends exhibited by synthetic maps quite
suspect. (For a contrary view, see the report by Rendine et al.
[1999].)

Finally, part VI is a catchall section of contributions, most
of which are relevant to European archaeogenetics. They range
from four purely methodological papers to another four dis-
cussing the insights gained into prehistoric human population
structure from studies of the genetic origins of European do-
mesticated animals and plants. The section concludes with two
contributions on the relations between genetic and linguistic
variation, and the volume ends with concluding remarks by
Cavalli-Sforza, who discusses the prospects of the Human Ge-
nome Diversity Project.

The editors are to be congratulated for assembling an ex-
cellent collection of contributions that accurately reflect the
state of this relatively new field at the turn of the century. The
editors and publishers have turned out a handsome, profusely
illustrated volume, remarkably free of printing errors. For a
number of years to come, this book will be a benchmark that
will indicate what workers in other regions of the world need
to accomplish. However, it will not remain a standard for too
many years. The advances in the field are now so numerous
and rapid that both techniques and knowledge in the study of
European prehistory will surely have drastically changed by
the end of this decade. In welcoming and advocating the em-

ployment of molecular genetic methods in archeology for quite
a few years already, Colin Renfrew has shown considerable
prescience and remarkably good judgement.

ROBERT R. SOKAL

Department of Ecology and Evolution
State University of New York
Stony Brook
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